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CHAPTER I 


What is Radio Control 


HE imary function of any radio control system is to act as a switching 
device, nothing more or less. ‘The basic component involved are a trans- 
Sear od an sctustor. ‘The transmitter and receiver are commected 

by a radio lnk so that any signals switched or keyed at the transmitter eod 
are received and translared into a similar ee a =m 











disedvanages and is completely’ impractical for true remote eonnrol—hence 
‘A pecessity for the tramsmitter-receiver SEP ation ond ite racio link to 
dispense with direct physical CORnecHOn, “The main point, however, is rat 





BE remnte coorral switches. Far more important for the purpese ef successful 

a ici of teeny eatsins, Ce wich se Scrat sn 
‘iS The s are 

non : this reason we need regard the transmitter 


Swi icing pasvisied cuay te. thenpiy oie ox c rather more complex where 
the careching’stgnal is sent fa & sertes of pulacs which can be varied in pro- 
portion. 


th jority of all single channel sadio contre! Se.secon es 
ne ‘witching but pulse systems can be used ei eaecnte 
ion ol of these is sbjet for farther book, although some are mensoned 


this Te Seren tanec haned4 le channel. Briefly, 
aaa siaaai-ayaeern (00 Fi Fig 1D 1) although i has te acta vabers 
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gle 











description. A system where the single 


ola pevvicls nore tives tans tagal ae posicuy both tin argue 


vis oungpe Sadler eg sores This is sti etl ig Sale charmel Gateans 
ae single channel. 
is also another type | rransmirter-receiver combination where the 
radio link is not a continuous (or pulsed) radio wave switched on and off for 
a igre miu ar er ee eed a prenatal eas 


ware which is transmitted all the time. Only the superim 

switched on and off to provide the signalling halt, the sockieer = desi 

and adjusted to pick up fia: tera signal | (Pig. 3). it as certain speci 

eee any eee bo "ap and teipend tg just one t pow 
uipment designed to pick up reapond to just one tone 
poged on a continuous carrler wave is atill single channel Sees thee 


i only one switching channel available. It 19 possible, Sorat nee 

tones independenth, on the same cartier and arrange the design of the 
receiver so that it can respond to each with a separate switching action, In 
contre arate actuator cat eat, responding fe one parucune tone (oe 
slied by a pair of tone signa). Any! 23 tone signals 





Sota by Up to I2 separate tone 
can be accommodated in this manner, ei to what is termed multi-channel 
Neo are again, are outside the subject of the present 
anne] receivers and transmitters are described in 
Chapter IT and TE » respectively. Although in their simplest, and most usual, 
rm they provide ‘only simple on-off switching, they are not necessarily 
restricted : pers — Movement, Using the simplest type of eigen 
cxample, they usually provide two control movements, one one way 
the other in the mppaeite direction; in sequence. Further independent conirol 
operation can be provided by modification of the actuator design and/or 
combining two or more actuators, Selective control operations can also be 
made possible. ‘Thus the scope of single-channel radio gear is directly related 





se 


of written off due to mal- 

Bi init Mle laren: A boat madel, or a vehicle, minimises 

i> equipment for s beginee, abhough a model: secret cers 
| & 


cet ltt ict “te, Mag 


oe 1—omre concerned almost solely with 
ment Many of the ssh lgpehtndndl ange reronia 
cemeerery Sepenees and have & 
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ic i rel Fiber ad wudece inh inc ciate 
pics OF -recelver: deus Sica Settles WME Ue alte ase eeu 
of a stutable choice, The same applies to the choice of a suitable model 
Re 6 eae ee tuipment, although all those recommended in 
Appendix 6 can be reckoned as suimble a eee need, The 

i almont ‘yi or typeof bow provided sat Fonte aan 
tg shertieelt oh it, the is © enough to 

Contin the equipment ond the added weight . 

The radio control modell i alan a ce cats 
His equipment must only be operated a certain wavelength band, 
| ie more usually a specific frequency range which hich had Been 
| uliocated by che GP.O, for radio control purposes in this country, 1 He mur 
obtain a licence to operate such equipment, The latter is obtained 
scntely’ Gy Silieg sag: teran'es tomuearie see Fig. 4) and coats £1 to cover o 




















WHAT iS RADIO CONTROL? 


five period—no nation or technical test has to be passed to o 
pe ge Bee oe Cores lit bor ome 22 waded eas comanal © : 
ment to operate such equipment, even for indoor testing, without such 
licence, T ee plication form can be obtained from :— 


Radio end Accommodations Dept. 
G.P.0. A 

Regar iis Carano for model radio control 

wencies for control o 
Secin coer tha teed 26.96 megacycles/second t 27.28 Rineasiat ne 
(11.12 to 11.1 metres wave The modeller using commercial equip- 
ment does not have to bother : rs er 
designed and checked for opera Hon within this band In sore cases 
Sranter ix tuned tea fixed Ereqnency of tl rporating a ¢ E 
(obligntory in the United States but not | this country). It is possibl how- 
ever, to tune roost model radio control equipment which is not con-= 
tialiec .cumice Use perrmiven -fequenay.Tenmy, see Uns seay De Ae 

‘There is. another tf uency band allocated for model radio control cover- 
ing 464-465 | Seenend, This is a wery much frequency 
demanding quite a ifferent type of circuit and components am is not used by 

OmuMerci j rently | {in this country. It does 
efer certain technical advantages, at higher com, but can be ignored as far 

oiner dielgnad'to operate oe, chem. "Thus hn America some equipment 

ceed to 2 on them. ua in 

gS ape Oe erage ah 














e equipment 
and in Germany on the 
affect the average 


si imported, such again will not be act for tuning on the British 












CHAPTER II 


Receivers 


Woe = the radio control modeller need not concern himself with the 
theoretical design of receiver carcuitt—unicss the electronics appeals as 
an interesting subject—a basic knowledge of the principles involved 
if of assistance both im selecting a suitable rype of receiver for a particular 
bob and also in adjusting that receiver to achieve optimum performance, The 
tater requirement is covered by MBAUEACIUErs instructions, bur these do 
me explain the differences ¢ different types of receivers, and 
olten merely hime at what may bee limitations. 

Practically all radio control model receivers are of the superregenerative 
type, Without going into the technicalities involved, it is sufficient to say 
that the superregen orcwt is ideal for ‘ receiver semalnivity in « 
simple manner, at the expense of making design requirements and adjust. 
ment somewhat aoe It also results in a recerver which has fairly 
broad tuning. this it is meant that the circuit will tume a fairly broad fre- 
GUETICyY range 30 £ t it will respond not only to the true transmimed 
fect ties temnaenieene. but any stray interference signals near that frequency 

It is thus a highly sensitive receiver in its ready : | is burt 
tends to lack selectivity or sharp tuning. The circuit gner's aim is 
ro aeons selectivity as far as possible, but all straightforward 
recelvers do have this inherent limitation. Jt makes it difficult, if not impos 
sible, for instance, to operate two atch receivers eigscar sien oo atic! inche- 

arly a two different models tuned to opposite enda of the bod 
. Although tuned to quite different frequencies, the trams- 
aire tignal to one is very likely to be pickes! up by. and thus inducace 
the operation of, the other. Equally the high sensitivity of stperrege 
therm susceptible to sicking up ourside interference. Some 

perregen receivers, too, can effectively act as tranamitrera to interfere with 
the tmmullaseous eperauion of another receiver tuned to a slightly different 

GeEncy, 

Sensitivity is a much misunderstood property, Sensitivity is obviously 
detirable to peck up the erapamitted signal. Se ae oe 
farther the distance from the transmitter—the more sensitive the receiver 
the other hand there comes a point where the sensitivity is wach tha sential 
any interference effect—even the ce tel edger Haknens tn the mode 
—will be picked up at 4 spurious signal, causing erratic response, ‘Thus there 
bs 8 limit to the senaltiv which can be tolerated; eee 
of BEnSitivity neccesary operation af range, The latter ia 

where transmitter power may be low, as is usual in the case 
hand-fed transmitters (see Chapter IIT). 



















il eis ears. con bn pevdemed ene eee gia 
capable of giving a current change of sufficient value to operate a relay. This 
latter factor is the basic “ ewitching ™ operation common to all simple receivers. 
With the receiver switched on bur no transmitter signal Sore ne 
simple band value receiver will draw = stcady idling curtent (Fi. 3 ntl 
tranamiteer ia then switched on (in practice, ating 
mater nal button or wich), the rece cureat wal Apateey 

assuming that it is correctly tuned. The actual value of low current 
i gap ll enna Sy hm cir goo 

Werence between the idling current and the current with si 

on is guitesmall—sometines as low at 1 miliam eee and sel: , 
more than about 3 to 3.5 milliamps in simp le cours, 1 to operate 
an electro-magnetic switch, however, nen the relay. The slsy 
a coil connected in with the receiver circuit (and thus subject ta the afore- 
mentioned current change}, and a pivoted armature which makes with one or 
ober Pak bee oe ate, independent contacts (see Pig. 6)- When the relay 

coil is energised, the armarure is pulled in and makes contact with the lower 
CONtact. When current through the relay coil falls to a minimum there is not 





The armature and the 
switch which is used to control (switch on of off) the actuator circuit. 
the actuator circuit is separate from the receiver and only commected to it 
through the relay contacts or relay switching action. The relay coil is in 
the receiver circuit and thus reapomds to signals from the transmitter causing 


RELAY PULLS IN HERE 7 












Li SINGLE CHANNEL RADIO CONTROL 
change characteristics of the recelra Hence the relay converts the current 
| ee ee eee 
odo this, the relay is adjusted to pull in at a current somewhat below 
the top current passing [ the receiver (i¢., the current flowing when 
the receiver is switched om), Sree 9 saetge of current to hold the relay 
armature in against vibration effects, etc. When this standing current is 
switched to a low value by | Se ee ee armature 
will naturally be released. If, 1 fore, the actuator circuit is 
Oe etn "contact in Fig. @ it will be incomplete or open all 
che tine the in (receiver On, NO Lranenriftcer but closed. 
the release as sulee ‘nodiatiey Cseiauittar simran ten received). 
us the actuator servo can be switched cn or off ar will by signals on of 





off from the 
Actually this is not the most economic way of _ With no signal 
the receiver idles drawing maximum current and, ance it il normally spend 


ery Tae ae Cae ee ee Oo Lranamtter repre- 
ft; maximum current drain. the a age 
round (which siaply means using the other contact on the relay as in Fle.’ 


OW KET ING 





with the transmitter signal normally on all the time, minimum current is 
drawn by the receiver, To produce a control response the transmitter 
signal in switched off by the signalling key (or switch), allowing the snd 
current to rise all the time the transmitter is held off and so pull the rel 

The respective methods of operation are referred to as currenr f, 
current rise, according to the actual change of receiver current when the 
rae eyed for signalling purposes, “The latter is the usual method 
adopted, although nor necessarily variably an, (Current rise saitching, of 
KSMEFSE, does resul: in a more continous drain on the transmitter bacerics 
but since these con be larger in size and thus Jess critica] than receiver 
bartenies, it is definately the ee method. Many modem circuit one 
overcome even this limitation ek he ee CK eee 
rises 10 8 mAxbmum on receipt of signal—Fig, 8, 

ge Biase Cverece eWenee: S00: ae: ete \, logically, the greater the 

ery margin ™ available for consiazen, aa operation, Receivers with a 

sone current require the most sensitive relays for satisfactory, con- 
BISTETHE operarkon. . fo single valve receryver the current change is almost 
entirely dependent on the valve used and the high tension. Hence up to 90 
volts high tension may be necessary when using a single hard valve to produce 

















| s relay oper very all current changes ae sunpect 
etcient to give consistent res wih very ctitical adjustment in- 
: . Most of the carly single cha receivers ers did, in fact, suffer in this 
respect, Either the relay adjustment was too critical for consistent perform- 
I in” power of the relay too low for performance under 
eractical conditions. As o result the actuator circuit was not switched 
A remedy is provided by introducing current amplification in the re- 
ceiver circuit, alihough this means more Components and thos increases the 
cost of the receiver. It does, however fone mck i 
Ure | the simmle valve circtsit 
cu Lit mp stable—ihe mings “# 3 et 
the carcuit into vows er and 


E however. 
deste the case of a two-valve single-channel 
is to wee the first val valve to bias off the second. 
bow idle cumrent—probably af the order 
falls to virtually zero on receipt of signal. ing b 
valve which pow passes a Current ving be 


ms et seo a beth re os 9, 


fells bet 








14 SS ee ere 





; ions. receivers are still  eeedece 
at nave Chal aooatinae ly a Lis Gros: noesives Set: eeudaaie. 


P a8 for “quick-blip™ signalling of o ary ectustor 
{sce Chapter IV) since the circut im necessitates tse the beck 


relay back contact for “ -bip™ switching can, however, be over- 


cecapement iteelf. 
special matching tacaperment iar a eeligiess 
-blip™ facilities, With a relay receiver this 





Seer: ane k oT i in : 
ey sree ete) cane ne oe 
ee es can or he oak eke coe 














for installing im the smallest sizes of models. With such equipment the 
— antrolled mode] bbicathisn/aipediedie penctcet wctetal 





ndoubtediy all-transisior circuitry will eventually replace completely 

ndner types, althoug geome radio designers still prefer to retain a 

egia bed for the detector stage followed by transistor ampli- 
fication—either with relay or relayless, s, Without PXCEPGON miniature and 
dub-miniature receivers are all-transistor, with the relayless type obviously 
favoured (for reduced weight amd size). The rea] advantage of the all- 


nia of cones in een operate under aaa (electrical) con- 

Catia. The Gotemeies cl ley dances is.uer afiesed dey chanics 
oe See Sree, ee ener Nears eee ae eee ae 
of radio circuit, The smaller all-tranastor relayless re- 





be mentioned. i gpsind Ppt ggtivecsigetinypee re igen gpm 
ao fa Peete een ene Some Ca BS SS eS 
high current a bettery voltage can quite rapidly, 
possicolete Wises caig serail Kesteciek. Lisle enn ponte: ax te, Ganalnes 
cea to function after oa relatively short od of use. 
a Ser caemaay uae dian te tein 


ble size (capaci cares cae eee such 
betiexics is ae ee (ves ee Chaptes GI) ant are go far better a 


position for miniature and sub-miniature re than pen cells, 
recent commercial receiver overcomes this in ae rather different macuer 
by arangung for the relayless zeceiver to wo separate batt a" one 
for the “radio” side and the other to boost the * winched " cules. to 
the accuator., The receiver will Operate a8 & nonmal eel daa receiver 


Rip ply. The latter ‘set-up has. the Further advan- 
virtually independent of any interference from 





| Lranarn:tter 
signal, The Gay Gr ceustalon Tibesine ahaeiainlly’ the tenn Ee tome 















r v necessary ; eceaplicaiaiin for > tniiaocbaaaa® “work, 
silat icnts fir cmudil-chaamne} operation. ‘The two terms carrier 
LvLicn rab terre ap Ne luce peu pele vcomaneenaitig dae (Carrier 
in this and COnLnuOUS wave in aa 


suscepuble to 
outside enternce bs sel epee eat Tones modulation. Tome 
receivers, generally operate efficiently—j.c., at same range as 
cw. ricabvers ceili. Sewel: Gendmenasiey” pawier nak’ thin kia cate abe 
sustable for use with hand-held transmitters. 
ee however, ae ee eee 
Some, particularly those with tramsistor detector 
ind}, ee ee suffer from. it 





A “tone” receiver will obviously not respond to a “carrier only” 
transmitter, It bas to be weed with a matching tone transmitter . The 
match is usually oom critical, Most tone receivers, for example, are de- 
tigned to respond to an AF signal of between #00 and 1,000 c.p.s. and 
any make of “ ae Sea et en See eT ee ee 
geuncy will] work them. It is usual, however, to match a particular tone 
receiver to im UWansmitter counterpart. In some cases this is essential 
for a particular receiver may be designed for a tone reaponse outside 
fhe fone range posersted by any pot a taniching teeter, 

serene two OF even tore receiver! eandtaacously (00ma 


frequeocy Le. ny ara SF cae caer oe Ge ee 
diferent su Riad audis. fdermuny telade, . 
Normal howerer, it is mot posible to operate two single-channe 
receivers of the usual ieaper-aagenetaaee): tye omit ou 
tuned to different frequencies within the mitted RF band ort his 
mal signale toon 





is because receiver tuning is invariably | 
way, 27.1 will probebly respond to all BF 
aay, 26 aol 16 megacycies In the case of carrier receivers, it eee 











is adjusted. Thos up to half a dozen (or even more) receivers could be 
caret simultaneously at different “apo [requencies within the per- 
mitted band rg interfering with one anaiher Tr should be men- 
tioned, however, auUperhects arc not m rly co 
interference, “They can be affected by spuricus ane from anathe: nrans- 
in 9 tl 2 pa cia spot” frequency of the 
superbe. 

The main disadvantages of superhets are concerr bi more 
complicated and expensive circuitry (Pig. 11) amd the specialist nature 
of adjustment and setting up. This expense is ae only justified in 
the case of multi-channel receivers and so felan ew aingie-channel 
superhets have been produced to date, Such sets are su ready set 
up and tuned and require oo further adjustment of tung: throughout 
their life funless accidentally damaged). In fact, any unskilled attempe 
t “tune” them after being initially set up will probably result in Joss 
of performance, 
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7 ignal (Response to Transmitter Signal) 


Single Hard Valve | Carrier | Current Fall 


= = a I —_ 


Single Soft Valve (Carrier | Current Fall (smaller current change 


than abore} 





Two Hoard Valves (Carrier c 











Tone ‘Idling Current (No Signal)}—Rather 


Tane Receivers 
(All Types) varsable about 25-30% maximum 
C: Sional On—Steady Low 
rt wrens 
| Current fise to steady maximum on 
| feceipt of tone 
All Transistor Current rise 








AN Transistor 
Miniature 


Current Rise—Response to “ spot™ 


oe frequency only 











CHAPTER III 
Transmitters 


RANSMITTERS for : e-channel radio control are either of the C.W, 

or tone type and ca onl used with respective receiver types (al h 
it is possible to modify the switching of a tone transmitter to operate a CW. 
receiver arranging thar the transmitter switch controls the carrier 
en and off and eliminates the tone circuit). y CW. tranamitter should be 
capable of operating any (.'W. receiver (provided it has sufficient power output 
to realise the required range, consistent with the sensitiviry of the receiver 
Moat tone transmitters will operate moat tone receivers (with a similar proviso 
gjitha nurseries iyi on Bearers agaellivaaeticatiete 2 Snes! pect 
a particular tone receiver oO some Cases gbricrary combination 
work at all; in others it may only work inefficiently. yar ecat: seatites, tieaas 
fore, it ix aswall necessary to use matched tone wransminer-receiver combina- 
Eane—cither of the same rake oc at least a transmitter of oquivalent type 
ie ab estar ach abe Ths enema terse 

The simplest type of (2... teansoutter can be based around a single valve 
Goctiinier civeniy tae Fa. 12) which is the basis of many commercial designs. 





PRESS WO ML PES Aca 
AEN OME 





Such simple circuitry can, however, tend to be extremely critical and lead to 

inconsistent cc. A two-stage transmitter is generally better, employ- 

ing ® an escillaror and an RE amplifier. | two separate pares required mar 

Dearne ated in a single envelope so that by pe Aad only one valve 

t. Such two-stage crewils, 5 Oba cine teciiivine plus powes 
er, are generally referred to as MOPA 

The “MOPA type transmilter cs usually p serve fer the tome transmitter 

re cosily modified by the tone applied from a further valve 

! E: af ig. BD soars ape would need to be 

a double valve to produce both AF oscillation and modulation. Tone trams- 

19 











FIG. #3 
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mers, therefore, contain that much additional clrctutry, are two-stag 
(OPA) t ta eee with, and thus corresponding!: 
simplest CW. transmitters. As regards acrual physical 
there need be little or no difference between the two types. 

Concerning physical sizes there are basically two types of transmitters— 

Rear -standing and hand-held—the two terms being sclf-cxp TY. 
early all the early transmitters were ground-standing, ene, Vic large, heavy 
bectertcs: Particular ord pie ea a sround-standing transmitters are good 
battery Life, good serial rst 91 (since a full quarter-wave aerial length can 
be used of approxmiately & to 9 ont elficient ind consistent g coupling 
end the possibi ry of using oe voles batteries in economic sizes (basically 
the larger the pt ie of battery for et eee. Sonne ne Sante Peano 
it is in terms ‘sarperthote lis or ueeatle Capacity), 

While some a ee en mount the keying switch on 
the transmitter case, a keying 1 lead so that it con be 
held in the band and allow movement todepemdent of the er Parsithony 
is more usual (although a possible source of trouble unless Gey the bell 
tained). Chief limitation ne the ane transmitter is 
and at of one to be carried to the operating site, 

transmitter Sauce mages more attractive, particularly for 
onda a sleet ik, provided it can be e of @ site and weight convenient 
to bold. Despite the fact that it suffers from serious disadvantages it is now 
the most popular type for current ond new equipment, because of in grearer 











Convenience, ee ee 
wie: eae ba “tailing ii Gack of effici with ground 
i particular ng a frou 
standing unit, and the variable factors to w which it may be subjected during 
wec—e.g., Farying degrees of ground overnent when held in the 


ble ts, hii fancers Votinaccs tauaite be to 
be ceaptoyen with velatives iasadl ‘slane of Catenion resulting in short banter 
life (and thus high operat we (ee ee eee ee ee 
acne Gucl aorautapechtna th of efficiency; also the telescopic type 





a particular tranemitter-receiver 
. Chapter WITT, ‘then the actual efficiency of the ora wear 











TRANSMITTERS Zi 


actial commonly employed on commercial units, because of its attractiveness 

arid Coumpetiiebicn. ia inclt selalively ‘Scmitient 44 uci serial 
The ultimate answer is, of course, the range which can be achieved with 
combination. If this is eateatory (ee 
this the rece spefere resto 

importance. respect bore ver is at a 
advantage in senuieine very muuch less transmitter power 2 CW. ate 
fo achieve a similar ratge—sometimes oo little as one ae of the power, 
aes qn the receiver te 

-held transmit m foct, firs: became practical for use with 
dic tease receivers, although alec developed for and used i th (LW. receivere 
In the latter case, however, particular attention had to ) be gi wen in the design to 
optionum serial coupling, or a special loading coil | spies red in the acrial to 
improve its effective length and radiating power, in order to get satisfactory 


range. | , 
ive dry batteries for the rome 








An attractive alternative to using 
mitter is the converter, powered by a rustable accumulator. In the case of 


eround-standing tramwmnitten  CONVETTErs or vibrator F supple 
may be built into the case, ing into a suitable 6 6 or 12 volt acum 


(e.g. »acar bamery), The of transistors has made it possible t 1 
e extremely compact and onus abou converters to fit inab 


hand-held transmitter cates, requiring about 6 volt fu Ponure aanole 
(eee Pig. 14). Rather than ose a lead-acid accumulator DEAL cells Sooke 











are normally favoured, as ihey can readily be bowed in the case with the 
converter unit, The two together take up no more space than the normal 
high tension and low tension dry battenes and, of course, the converter 
suppices both these demands, 

The all-transistor transmitter is a comparatively recent innovation, due 
largely to the fact that suitable power transistors were not readily available 
until the Jat year or oo. Prior to tha: although an all-transistor trans 
mitter could be made to work as well os a valve transmitter the power 
outpet wos inevitably lower, with consequently more limited range. 

Lack of range (compared with ao valve tranammitcer) is still « fewture 
of many allcransistor transmitters, alchough this limvttion can be gver 
come to a Considerable extent by moking the acrial more efficient. ‘Thus 








wig co Bk eteedane Seas seit 





aa . oe § instruct | 
voltages, checking that the ery voltage is maintained d , 
replacing the batteries when the | Pecomumended on-load 





mechanical support for such coils and rhe latesr technique enploring printed 

Circuit consiruction is to incorporate the coil print tect. 

In the latter cose the transmitter is virtually immune from cal 

damage effects, other than actual damage to the cotn POEM Ls themeclyes, 
In uae the transmitter can be regarded as t 

of" switch (which it is as for as the radio signal is concerned). 

ainieenct: equate 8 regular check om te a 





CHAPTER IV 


Actuators, Escapements and Servos 


ee eee Seley eee Weer ese ice eee Be emrtine one 
relay (ot sae CheMe ditkir tedan the coneastuanae on ails cena 

there are two main types of actuators—those unlising an cscape- 
can action and powered by a rubber band (or a clockwork mechaniem); 
amd those based arownd a amall electric motor, ‘There is also an inter- 
mediate type using cscapement-type coils areas voted magnet, and 
other variations which can be ignored for the purpose of general descripdion. 
The term actustor is used to describe all types col Por clariry we 
wae the term servo to describe electric motor rypes and escapements for 


chose types based on an electro-magnetic coil and ¢scapement action. 








a 


escapement and its action ia Hlustrated in Fig. 15. It 
sists of a cranked armature pivoted over the top of the 
"the coil and armature movernent being similar to that af 
at =e of coi, the coll and armavure movement Being similar t 
against electrical contacts. ee ee ee nee voted 
arm, this arm being powered by a light robber band ovotor 
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ACTUATORS, ESCAPEMENTS AND SERVOS zs 

The cranked end of the wire on which the arm is mounted (or a pin on 
the arm itself) engages with a further pivoted linkage. Scocation: of the: acm 
through &) degrees would swing this to one side; rotation through 
another 90 degrees would bring the arm vertical again and the pivoted 


‘linkage back to its original position; rotation through the next M4) degrees 


would swing the linkage to the ocher side; and the next 90 degrees of rotanion 
bring it back to the central position once more. This swinging movement 
ot eee oe lied to sontiad Gy tis oe eg, o rudder, the 
power for ' t berng rub motor. 

The sequence of movement, aa followed by the control surface, would be: 
(1) ne utral position, 
2) full night for left). 

newtral 


} 
4 Full left (or right), 
Hi pcutrel, and 0 OM. 
Now follow this sequence with respect to the estapement a 
the a a (1) oe Se amet “ arm @Painst rotaticm. 
: mera receiver relay operates on receipt 
So cee, Feu ae hese ak cos ean te ne i 
as the signal is held, ‘This releases the orm from detent A and allows it 
swing through 90 degrees to stop on detent B. This gives position | 
Release of the recerver sienal switches off the actuator col current cau 
the armacure to drop out, Derent B then releases the pivoted arm 
now rotates a further quarter-turn to stop against detent A once more— 
ition (3). The next signal releases the arm again and traps it at powtion 
Release of signal lets the atm rotate to posidion (3+—which is the same 
D. the anm having completed one whole revolution. 
This has produced @ sequence to signal reeponse— 
Signal off—neutral 
Signal on—lefe rudder for right rudder), 
Siemal off—rudder returns to neutral 
Signal on—right rudder for left modder), 
Signal off—rudder to neutral. 


The action is self-neutralising— te the control surface always reverts 

a neutral position on release of signal, with two alternative control Poste 
left of right rudder Se ated coat Hecause the response is rapid— 

morement from neutral to a Hon will only take the bares fraction 
of a second—it is possible to swilch theo os — ee ane ro select 
the next without the intermediate ik da pi 

For example, suppose that the sequence is ia rieniral E vi ep — neutral 
reht rudder—neutral. One press on the transnutter key and held will 
jeft rudder. The next preswand-kold, mghe rudder, It ia th 
necessary to remember which pert of ‘the sequence is coming up next. 
Suppose right madder is next, beat left rudder is required. Feying the 
transmitter burton prest-release- a and hold will then quickly engage ond 
telease the unwanted mht : clin and stop the escapement on the 
desired left rudder position, 





: 
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iy 


eye 
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This ia a perfectly practical system for flying « model aircraft on rudder 
control, although it needs @ little: practice to master the art of rapid selective 
switching at will and not lose the sequence, If the sequence {4 lost, 
however, it is cary enough to watch the response to a quick signal « and then 
remember thar the ite control mevement will be coming op at the next 
signal, Unfortunately this can often happen and cause delay in eetting the 
model under proper control just when rapid action is most needed; or the 








application of the @ wrong” contral movement at a particular time be mort 
unfortunate. Wevertheless, the ample two-position self-newrralising (SN) 
ESCapeMment has many virtucs anal | applications, 

The modern SN escapement usually employs two cruciform arms instead 
of a single arm (usually in the form of a nylon moulding) when the n 
tripping and locking action can be per f single detent—«.g., the 
end of the armature, The two ends of the “Jong ™ arms are engaged 1 when 
the detenr ia in the normal position (escapement coil unenergised); and 
two ends of the “short” arms when the detent is moved inwards by 


ATTMAtre g in, ‘The actual sequence of operation ia casentiall 
anna hat the simple single-arm escapement and can be aly th 
from Fig. 


The basic limitation of the SN excapement is overcome in the compound 
esrapement, which can be produced in any one of three basic forms, to 


ake 





selective control response, Like the SN type it is invariably made 
self-neutralising so thar when released release of signal) it reverts to 
neutral control position (N), 


SN type, but selectively. Its action can be studied from Fig, 17. The arm 
of the simple SN escapemenr in replaced by a toothed wheel or cam, The 
first signal will release the toothed wheel and stop it again on the first tooth 
position—cquivalent fe )_ approximately 45 degrees rotation and, say, right 
rodder. On release, oaich ee wheel then rotates a further 315 


to feta to itn aria! sigmal cad ie asin l be 
repeated—one signal will EP alwaye e give right der, returning to mettral 
on release 


If, however, the signal is given 09 press-release-press and bold, the first 
signal pulse will réleaie the shied, but being switched off straight away will 

ease the armature so that detent BR does not stop the wheel on the fire 
towth, The following press-and-hold then pulls the armature in the 
detent BH oto stop the second toorh stop the wheel in the left radder 
position, Left rudder, therefore, is always selected by this press-release- 
pies; and hold signal Releasing it returns the control to neutral, as be 
Obviously a certain amount of timing is necessary to achieve the 
this timing * natural,” rotation of the wothed wheel ia usually delibe 
slowed by some form of ratcher brake. Thus the actual time to complete 
a contral movement is somewhat slower than in the case of the | 
cocapemess but with wary Sitle difference in actdal comivel thnc, dae ceare 
no need to stop and release on the “ unwanted” position. Tt takes only 
a few minutes practice to become thoroughly familiar with : 
compound actuator, so that the required control potition is selected post 
each time. 





ian 











ome compound actuators also incorporate a third sto 
suche cased seve In this case the position of the thir th is made 
Hear to Geutral control position of the wothed wheel so » that when this 
position ton is held the main control link ¢ connected to rudder 8 Oot ap 
ably displaced (see Fig. os Since this further selective position does not 
give any independer : SOAbanene Ke 1Ltsed-ciainiye es ticae oan 
i 








o/ 5 i 


ef cortices WALA carnsaridae tas teethoe BoraRiCe Let dtcme e awl 
ps Hanae pce ap gla ft can, however, be used to pro 
vide mechanical movement by cascading (see ( er ¥I). 

To select the thind consol position the required is press-release- 
press-release-press and hold. ‘The third tooth is then stopped by the detent B 
and the cam on the toothed wheel now stops against the contact spring and 
holds the contacts closed. This closes the second or auxiliary actuator 
circuit to bring ir inte operation, eg. to mitre 
poraflloyey ie gir paptians pln ng they se tad ts cent 








NEUTRAL oeeee Seer RELEASE 








i 
d 
ys 
_— “Cacon-+ ‘ 
fore, i fo Conmect the third | COMLECTS in series With the relay receiver 
contacts, When the third onic fs eld both secs of contacts are made, 
completing the circujt. When the third position contacts are only moment- 
arly made as the escapement rotates to neutral the relay COMLACTS Bre Open. 
‘Thus the third position re i por completed under such conditions and 


hence thers is no risk of tripping an escapement controlled by the third 
Position contacts, 


There is another method by which third position switchis can be 
obtained with a much simpler control signal—this time a very c blip an 
the transmitter button, ent only to wip the neutral holding poution 


on the toothed wheel and subsequently thy allow it te rotate through a full reyolu- 
ten before Being brought to a one an neutral » A cam or suitable 

pection 13 incorporated on tive d wheel to wipe over afd mometitarily 
bold costed a par of elecirical conmcts posuoned as shown on a 3 ancl 


eee 
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wired to the back or normally unused relay contact (in the receiver) as well 
actuator ool. 





be by contacts oa the compound 
Pement. If the receiver relay is pulled in the secondary circuit will romain 
Bee cone De, ncaperiins OF webertits ve aepaniciry 


on the compound Se eee eee ae if 
the receiver rela re jist triggered, vaitielisha: telenme, te-daceinnd ahaa 
the armature revert to the normally open jon before the secon 
ee ee he siventiag ces nis when this cam closes the 
=co secondary circuit is completed, bringing thar 
acruAtor: 





tue Aloe lacien Se ee eee te be combined with third 
position selective Swithing oo the same compound actuator, thus ving two 
control positions with mechanical operation; and two anther in- 

electrical Ponts for two more aiunoliary services operated 
vin SEUaeMAE Greate There is, however, a subtle difference between these 
two selective switching positions, In the case of the hold switching position 
(third tooth) the circuit can be held closed for as long as required and is 
thus stiitable for a motor-driven servo of an escapement. In the 
case of the econ Poarion, the contacts are only beld closed 
for a relatively short by the passage of the appropriate cam. This 
position cannot be held and so these contacts are only suitable for triggering 
an escnpement. 


Tt should be noted also that, in practice, the electrical contact switches 
may noe be & COnLECL atts operated by a cam, bur take the 
form of a circuit etched on the base panel of the compound actuator 
and awept ever by electrical wipe contacts, although the principle of opera- 
mon remains the same, This type of Se ee ee ochvannnges, 
both in comerruction and operation, particularly as regards contre! of timing 


of the are, 


Escapements specially designed for yee with relayless receivers and 
seine quack-blip ™ respon incorporate both the “quick-blip” closure 
Contacts and a separmte pair of contacts replacing the usual relay con- 
ticts, Without auch specel switching provision a relayless receiver cannot 
provide TED switching response. It will, however, provide all 
oe Li responses of a standard single or compound cacape- 
men 


The desigr electrical output of a relayless receiver is usually matched 
fo 8 specific ebewtrical normally specified in verma of escapement 
cml resistamce—t.g. 4cuitable for escapemcots of 8 obi Coif resistance,” 
The actual voltage switched will be less than the “: e” battery voltage 

womuch lew de ng on the efficiency of the , guitcbiee circuit. 
A den ot volts is Gee teeiate Siu a Seale aevintuad ao eae oe 
344.5 volts. Thus with a 4.5 volt relayless receiver designed to match an 
4 ohm escapement the actual voltage across the escapement coil will be 
about 4 volts and the corre current == volts/ohms = 4/3 = 0.5 
amp. This would imply that the output transistors are capable of passing 
0.5 amps without damage, but probably not very much more. 

Por saustactory working it is essential thar the escepement work 
y oan the voltage avpilable, Most American escapements work 
sativactorily on a nominal ances aN Seg one 
of fess, British escapements are normally designed for higher voltage 
working. This an American relayless receiver may not provide enough 














rage uc w opeeae typical “4.5 vol cacapement, only ome 
ana *3 voir” 


A few calculations will usually show whar the position is. Sup 
the relayless receiver is of the 3-3.6 volt rype for Sp eon cscaieneaie, 
and assuming that the full 3.4 vole battery supply is used. Escapement 
voltage available will be abour 3.4 — 0.5=3.1 volts, say 3 voli, Current = 
volts/ohma = 3/f=.375 omp, 

A typical 4.5 volt escapement m have a coil resistance of 10 o 
even 12 ohms, The ‘typical desgn current in : a 
8 obum col, current = 4.5/8 = 5125 amp 
10 ohm coil, current = 4,5/10 = 45 amp 
12 ohm coil, current = 45/02 = 375 amp 


These current oo are significant since the effective “pull” of the 


onl 





t coil is determined by the gumber of ampere-turns. The 
of turns in sot thas the-wubite of tr acunaee oe 
ee ee ee Bent rei 


lt supply to the escape- 


mcr. 
& ohm col, current = 3/8 = 375 amp 
10 ohm coll, current = 3/10 = 3 amp. 
1? ohm cou, current = 3/12 = 25 amp 
Ma ee ee ee 
one-third, 
Suppose we com for this the receiver vol 
to 4.5 volts. Sanpete by the watson Store il thas te-abouk 4:s0ks 


= coll, current = 4/8 = 5 amp 
10 ohm cou, current 4/10 = 4 amp 


3 of 
che awit circuits, Tt is checretically Soke to provide an almost 
infinite nun of separate controls i thts manner. In practice A 


‘s 


cascaded vystems tend to become unworkable with more four selects 
bold posinions due oo the delays involved. The use of cascaded eacapements 
in any but elementary hook-ups (see Chapter VI) is, in any case, bevond 
the scope of this present book, 

Escaperments are the logical choice for single-channel work and the 
best type of actuator, in any case, where the most rapid control movement 
response ia required, ‘The outpur force which can bee livered by an cscape- 
mene, however, is Re tate to the maximum size of rubber motor the 
CSCAPeMent Can accom ithvourt bariching. Usually this motor consists 
of two oe — Ath str a mcd citing anata a 
of 4 strip (and then only when CAPE Mene ts es, Of Proves 
ape of, accommodating such a rubber motor). To a large extent the 
rubber size is governed by the voltage applied to the cecapement and some 
are specified for differen: voltage operation—e_g., } in. cubber on 3 volts, 7) in. 

rubber on 4.5 volts, 4 in. rubber on 6 volts, 

Escapements arc almost invariably employed with relayless receivers 
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to date, duc to the fact thar suitable motorised servos matched 
35 receiver | electrical ourpur have ne yet appeared as 

which will shortly be remedied. ‘There is also 

te fact that a motorised actuator is very likely to interfere with the 

arectly coupled to the circuit, One 


Seon ) : 
this by “aplitting " the crewt is aentome im 


Cages AT owes Li 
mare Sree: Ue Aes a 
cue unites tusmean aexen 






| operation - either directly or by 
odified sign switching; and s number are also adaptable 1 different moder 
ot operation by changing cid be classi a the a em, 

Logically, servos show ssilied in RAINE WHY AS SSCHpPeMensta, 
bur this is not done, nor is their Basically, they 
Serva can Ee ink nine: 
servos can be 








te iuseiore tatvenines so eamate ta 





Multi- 3 
normally intended for operation via two separate signalling ) 
can be connected for Set crane or progressive action, as required for 


ive servos | arrangements). Wo 
multi-seryo is — applicable to single-channel operation Since it rrikiat 
be controlled 1 actions. 
escapement 


ively or with ete cessay Su action---sne Chapters VI and VIT and 


35 and 38. 

Also @ ve scion | “multi servo can be used with single- 
channel radio adapted for “pulsing.” In this case the transmitter signal 
is broken into serics of pulsca oe sionals, Variable receiver re- 








sponse being pre ! ving oe “oo to aaa the 
" A eulociy of tatty sé iL dite chariaal “rats : 


ae ee ee servos were poor both in des 
ition ig now considerably improved and the are th 
oe a the duties they are intended to perform. With single 
ae however, they are mainiy employed for model boat and vehicle 
contrel moremenns, or for secondary control operation on aircraft models. 
With more complex aircraft control systems motor-driven servos almoer 
iovariably replace cscapements. 








CHAPTER V¥V 


Aircraft Types and Engines 


lipeae te mecionr a er En Ce sae ee 
the receiver-actuator gear complete with batteries was also some- 

what b amd heavy. A complete sir : | 

16 ors. , tecelvera are much more compact and very muc lighter. A 

single-chain installation is a perfectly practical proposition in o 30 inch 

pa ae OF Even Sele Equally, it could be fired in a 6 ft. of 7 ft. span 


Very small models, however, are mot all thar satisfactory. ane are rather 
more tricky to control, far more sensitive to gusta of wind and often tend to 
be underpowered, [Tf the latter fault is overcome by fitting a large eng 
the faster fying speed and heavier loading again tends to Sake the mod fondel 
even more tricky to trim and handle. 

e introduction of miniature ond sub-miniature receivers of the 
relayless oll-transistor type (sce Chapter i) has, however, iderably 
ipereased, the scope popularity of ‘the radio crudel. The com- 

plete en Gad ee ing facaver, bamery and escapement—can work 
a at less i perines that can be handled by the smalliecat 
peaclicn’ Stee at aiiiee 0 These can range from 18-22 inches 
powered by .01 glow motors, up to 30-34 inches span powered by 049. 
DeMOTS. Radder-only control is used on the smaller m odels bur a com- 
pound escapement with a “trip™ action for divert. Trin i perfectly 
practical on models of about 30 inches span, adding ho mare than half an 
ounce of cxira weight 

A point here is that although the receiver can be muniaturised to a 
degree the cacapement cannot. Marching “miniarure" estapements have 
been produced to go with the very small receivers, but are not much smaller 
in weight of bulk than standard esca This is because the orthodox 
design of estaepement cannot be scaled down without drastic Joss of 

) and increased production difficulnes, 

Whilst small radio controlled models have a definite ; 
FePresent extreme economy onty and time in building—they are 
essentially for calm weather her Bying only, They must be built light for — 
factory performance which means thar in winds they will merely be 
"radio affected rather than “ racho controlled." 


Se ey tl imei Pee 
besides being more expensive to build and diffeul: to transport. A wing span 
of 4 ft. tw 51 ft. is generally reckoned as about the ideal size for single-channel 
work, which may be powered by engines ranging from 14Secc. to 75cc., 
depending on the design. Many suitable designa have been published in this 
size range and a considerable mnamber of kits are available, The great advan- 
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tage in building from a kit, or to o standard design, is that the qualities of the 


design have been proven ond thus the model is known to be suitable for radio 
control work. It does not follow thar any free flicht sports model will be 
suitable for radio control, for many of the design uinements are different, 
Classification of radio control models b type is largely arbitrary in this 
country. Broadly ing, however, fall into ome of five main 
caleporres (see aes ig. 20). 
(i) eee for ee control (although this is often 
associated with a second 2. feted speed, using a cd 
: cee These aeeey anvaries tie single-channel ugotraae 
(ii) Models designed for multi-control systems and emp ying, 
cppeally, madder, elevator and motor control, to which 7 be 
n control, elevator trim, steering and wheel brakes, depending 
on ee of channels available. These invariable ube mult- 
channel equipment. 
Git) Intermediate class designs which may incorporate any number of 
different controls or combinations of controls but worked via tingle 
mel equipment. A rage with rudder control and ome or more 






extra oo given actuator may be classified oa 
lovermaaciaon for contest ; 
(iv) Racer planes designn med specifi ly for Aying a course—designated 


lon class tn Ames either single o 
a uisiiall caliel chee Se - 
(v) Flying scale models. With the development of highly reliable multi 
el conrral eae ee the a controlled flying scale model has 
become a pene proposition for the rienced 
modeller an dia ie Soe is Very much more ted with 
single-channel equipment, however. 

The main differences as far as design is concerned is that models of tr 
normally have a considerable reserve of Inherent stability, like a free flis 
Sune Aetigee i tee par ioe Cay a ee ee 

5 act, may verry sports free flight models and 
may be developed directly from them. However, to achieve smoother, | 


These may be either 
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flying, models of this type designed specifically for radio control work usually 
have reduced dihedral, different wing sections and rigging angles and beefed 
up construction. Most are high-wing designs with a solid cabin, although 
there are exceptions. In the main, the high wing layout is best for rudder- 
only control, particularly for a first model. 

Multi-channel designs usually have less inherent stability—some have 
virtually no automatic stability—and are not generally suitable for simple 
single-channel operation. The highly developed aerobatic designs of this 
type, notably the low wing layouts, rely on a full range of controls being avail- 
able to fly them successfully. It is not possible to duplicate the full range of 


selective controls necessary with single channel equipment. 

The true intermediate design aims at duplicating the aerobatic possibili- 
ties of the multi-channel design but at the same time incorporates a sufficient 
reserve of stability so that in the event of a control sequence being lost (or 
misapplication of control), returning the controls to neutral will allow the 
model to sort itself out and recover in normal level flight. 

Racer or pylon type designs are relatively new to this country. They are 
an interesting type to fly for fun with single-channel equipment, but for 
contest work multi-channel is really required. 

The possible range of prototypes for scale model aircraft virtually covers 
classes (i), (ii) and (iii) above. That is to say the scale prototypes which make 
satisfactory free flight models with a good reserve of inherent stability are 
suited to single-channel rudder-only control. Those with little free-flight 
stability (the low-wingers again) are suited only for multi-channel controls. 
Between the two there are a number of designs which have reduced inherent 
free flight stability but could make successful radio controlled models either 
with some additional controls available or with the layout slightly modified to 
improve stability. 

There is another class of single-channel design which we have not con- 
sidered—those based around the single-channel proportional control systems. 
These, even more so than the “ multi” design, rely mainly on full control 
being maintained by the “ pilot ” all the time. They do not, therefore, make 
suitable designs for simple single-channel systems. 

Now a word on engines. Diesels are the most favoured type of engine 
in this country; glow motors in America. Jn medium (1-2.5 c.c, sizes), the diesel 
often develops more power than its glow counterpart. It is also heavier. This 
means that replacing, say, a 2.5 c.c. glow motor, as specified for a particular 
American design, with a 2.5 c.c. diesel, the balance of the original design may 
be upset by the heavier motor; also the model may be overpowered by the 
original standard. 

The difference in weight can usually be neglected. Extra weight forward 
is usually a good thing because the natural tendency is for all mode] aircraft 
to work out tail heavy. A forward centre of gravity or balance position is 
definitely best for radio work (25 to 33 per cent. chord). If necessary the 
heavier components (e.g., batteries) can be positioned to arrive at the final 
balance required but modern transistor equipment, with small batteries, is so 
light in weight that often ballast is necessary in the nose to arrive at a final 
balance in the right place. A slightly heavier engine should therefore present 
no worries. 

Any extra power available can also be beneficial, unless there is some 
fault in the design. To achieve a good aerobatic performance—and this is 
readily possible on a good design even with rudder-only control—plenty of 
power is required, always provided this is not excessive to the point of reducing 
the inherent stability of the model and making it tricky to handle. 

For all] its virtues in this respect the diesel] does, however, have one basic 
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DOWEL SHOULD FIT HUB 
HOLE SNUGLY 


TRIM HEAVIER BLADE 


PO BALANCE a 


METAL KNIFE EOGE 
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disadvantage compared with the glow motor. It tends to vibrate much more 
and mechanical vibration is something which can seriously interfere with 
the radio operation by causing sympathetic vibration of the relay—to say 
nothing of imposing extra strain on hinges, soldered joints, etc., and even 
cause control rods to bind or actuators to fall apart. 

Engine vibration is something one is more or less forced to accept. Some 
engines vibrate more than others. Most engines have speeds at which there 
is maximum vibration. With a given engine it is important to choose a 
propeller size which allows it to run at speeds which avoid excessive vibration 
(remembering that the propeller will speed up quite a bit when in the air). 

Excessive vibration is also caused by an unbalanced propeller. Few, if 
any, commercial propellers are perfectly balanced, even the moulded plastic 
types. Since these are almost invariably preferred for radio work, and are 
heavier than wooden types, unbalance effects can be quite marked. If an 
engine does vibrate badly on a particular propeller, loosening the propeller 
and retightening it in position after turning through 180 degrees will often 
show a marked improvement. In most cases a best propeller position can 
be found which gives minimum vibration when running, although this is 
not always a convenient position for starting. 

It is a relatively simple matter to balance a propeller by mounting on a 
dowel rod which fits the hub hole fairly tightly and then balancing on a 
couple of knife edges (see Fig. 21). Material is then pared or filed off the 
heavier blade until the propeller rests in a level and balanced position. A 
perfectly balanced propeller will not cure engine vibration, however. A 
single cylinder engine is inherently unbalanced and it may still be necessary 
to find a best propeller position. 

Many of the popular sizes of engines suitable for radio control work are 
available with throttle controls (see Fig. 22). Practical methods available for 
controlling the speed of motors include:— 

(i) Twin spraybars and needles—one giving a normal mixture for high 
speed running and one a very rich mixture for low speed running. 
The engine speed control then switches the main fuel feed from 
one spraybar to the other. This system has been largely super- 
seded by other types although it is still used and gives good results 
on many engines (diesel and glow). _ 

Gi) Barrel-type throttle control. This gives the same effect as above, 
enriching the mixture to produce slow running. It can be operated 
by a simple push-pull movement. 

(iii) Exhaust flap. This embodies a pivoted flap which can be rotated 
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Manoeuvre Action Remarks 
Criding Rudder on and off Employ blip technique for 
Turn Spa is smoothest tum, Rudder action 
is now lew powerful, however. 
on for slightly longer periods, 






Loop Oi) Climb to 500 ft, The ability to perform loops 


| (i) Hold on left or right | with rudder control de= 
AN EXAAUST FLAP LINKED 7D A rudder to make two | pends on the trim of the model. 
LAA FAROTTLE GENERAL co three turns of a | A model wimmed underele- 
GiRES BEST RESULTS | spiral dive. vated may pot be able to com= 
| (ii) Neutralise radder | plete a loop bur will stall, turn 
| to straighten our | or roll off the top. 
(iv) Excess airs 
) bull: op in dive 
almost completely cover the exhauat (and is thus virtually Umited should oow take 


9¢ Gtted with a suitable exhaust stack). It produces slew running by 
ba effect while retaining a lean mixture. It works 
on both diesels and glow motors. 7 


i 


a 
= plication. to engines with an integral stub exhaust, or that can modiel over in a 








@¥) A combination of barrel-type throttle and exhaust flap, connected Consecutive As for loop bur build up | Depends on trim of model. 
by simple linkage. This is the best form of motor speed control Loops more speed in dive by | Some models will not perform 
for glow motors. at least three turns of a | more than one loop however 
With simple single-channel syvateme it is readily possible operate spiral ave, munch apeed is built up on the 
a throttle o off the third position of a eicapement, dive. 

EE Ee Sec pee Pence: Meee oy B.SPcee Pee selection is 
— Hold on rudder (left of | Never attempt this manocuvte 
| right). from lew alrirudes (c.g. mever 
Spin "Nor possible, A true spin is not possible with 


rudder-only control. 


| (0) Climb to 500%, | The character of the roll, and 

| minimum. the abilisy to roll, depends very 

(i) make three turns of | much on the design and 

| "a apical dive. of the model, It normally 

(Hi) Neurralise rodder | needs a fast flying model to 

| to bring model out | perform this manoeuvre mic- 
heading crosswind, | ceasfually, 


(iv) blip om left mudders, 
| "den fold on athe 
rudder. 





nm 


am. | (2) perform 
| 
(b) Thromle engine 
edie tae ona 
left). 
Improve | (a) trim adjustment. 


(b) Blip on alternate 
rudder (aa (c) above) 
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CHAPTER V¥l 


Aircraft Systems 


simple single-channel systems th 
Paygedeb citing space Nort gi 


und), even on the largest Ss 
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ee 


from the start of a turn, recovery, @art of a turn in the oppose direction, 
recovery, and so om ‘The weave will be accompanied by lors of height 
Such @ mancriivre oeeds practice to master without losing the made] in & 
complete 180 degrees turn, but can be most effective in providing a means of 
hosing beeight at the same time as increasing penetration and holding a definite 
course. It may call for a large number of rudder actions in a single fight 
hence a relatively long escapement motor is Heceseary. Momentary rudd 
blipping is also a way of combating azn. 

A typical installation is shown in Fig. 23 utilising a standard cocapement 
mounted in the middle of the fuselage—the best potion for weight disoribu- 
tion, This also allows the escapement rubber motor to be brought to a com 
venient point at the rear, for withdrawal for wis with a wire hook fitted 
in a hand drill, or a simple mechanical winder. The cecapement should be 
bolted to a ply bulkhead and the driven wire loop commecting with the crank 
connected by a rigid rod to the rear crank. This long length of connecting 
rod should never be wire, as this is both unnecessarily heavy and too prone 
to vibration effects. Hard balsa stnp abour ~ or } in. square is the best 
material for the rod, with wire fittings bound to each end as sho 

Operation of the linkage is self-evident, ‘The rocking motion of the loop 


engaging the cscapement crank (or pin) is translated into o similar | 
motion of the end wire crank. This engages in a in loop of wire secure 
to the modder. There should be enough clearance for the wire to slide im 


the hairpin loop withour binding, but not excessive clearance so thar the 
madder can chatter, The same applies to the loop a at the front end. 

The actual degree of rudder movement produced can be varied by 
adjusting the attitude of the hairpin loop—and thus the effective moment 
arm of the wire cronk—reducing the moment arm to reduce rudder move- 
ment and vice versa, The robber motor-winding plug can be fitted im the rear 
of the fuselage ofr on one side, as most convenient. : 

There are, of course, many sible variations on this theme. It may 
be preferred to operate the rudder contro] via a_bellcrank movement and 
a push-pull rod connected to a rudder horn, This scheme is ilustrated 
in Fig. 24, wing a normal escapement. The main thing to bear in mind 
is that the simpler and more direct the linkage is the more foolproof it is 
likely to be; the less the slop and friction in the system, the more postive 
the control action, 
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eae’ te tha Ten tan Leb Sine igs toe be doce ae ae 
the rear of the fuselage, when all-wire linkage may == 
Fig, 25. This may be a cleaner Fete Hos galt A Sie 
Ws oi apa Poi te cacapement It ia pot a good sly lrbe for ee 
models, where cacapement weight has to be balanced by o much larger 
weight forward if the model is nog to curn out tail heavy. Also it brings 

the free endl of the rubber motor iore an awkward powutien for winding, 
Se mecesitating removal of the wing. 

Te 18 er disadvantage of all-wire linkages, Amy appreciable 
length of wire tends to act as an aera] and thus pick up R.P. 5. Although 
these may be extremely minute, the i the Lokage electrically ce wire 
part over another (as in movement al the ) can geferate electrical 
noise or interference which can be picked up by the receiver and cause it 
to chatter. There are rwo methods b which, such noise can be eliminated. 
The simplest is to inwulate all rubbing wire (or metallec) parts from electrical 
contact with a oo of plastic tubing of racic eeeving over the wire, The 
other is to all the wire parts with a flexible besa pokdintedd int fabs as 
shown in Pie, 26. “This effectively shorts our the source of interference, For 
proper bonclinig thia lead should theoretically also be connected to an carth 
pone relanve to the receiver—¢.g. the common battery negative, This may 
cause more trowble than it is worth, however, if the bonding is not com- 
plete, a0 is nor recommended as general practice, 

Receiver and batrery mounting &, of course, quite independent of the 






MG. 25 
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actuator system. The receiver should always be niounied behind the 
batteries so that in the hate ef a crash landing the batreriea cannot be pro- 
jected a the receiver and ree damage it. The receiver should also 
bee: ¥ mounted to minimise transmissian of vibration to it from 
the engine, and to provide a measure ee ek shock protection in a crash or heavy 


‘There are many possible systema. In some cases ¢x 
prefer to slin the receiver on rubber banda (Fig. 27) Se hee 2a coe 
usually , necessary with modern wnils, Other methods are oo 
strap the receiver down with rubber bands (or cement directly) to foam 
rubber pads either on the bottom of the fuselage or the back of a main f 
bulkhead (Fig. 28). Alternatively the receiver may be mounted on a ply- 
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aa SINGLE CHANMEL RADIO GONTROL 


tects oes nee eee eee Oe eee oe 
in a crash landing. 
2 a Sa ee, eee | ee 
This demands the use of a estapemen: operated via the 
ind posit position or quick blip. A normal §.N. escapement can be used for the 
Swotor conteol bor sith is mechanical acting rather differenty arranged than 
when appled to rudder control. 
A nee -poRtine ane arm) of ae ne (double ann) escapement 
scheme A. or scheme B, re epee es “eer 


signal is held on, Tbe cer oni be weinched. via thee thitd’ 
high or low # contra) positions have to be held. It is not a sctory 
arrangement for normal use in any case since for normal senses oe 
partially throttled (control neutral) and both high or low speed w 
selected has to be held on. ‘Thos rudder control is not available when holding 


ae 


THIRD POST —— 
Hots 


high of 5 It is, however, Used in some cases where the toter- 
micciate throttle pasitian gives cnough power for mormal frying, 
avilable extra for stints, or for descent, 


This basic limitation of having to a high or low speed posivon 
is overcome in scheme C which tinply Curae he eee ection of the 
escapement through 9) egies a0 Two neutral positions corresp 
no Jow ane ee epee a tively. To change from low to high speed, 

necessary to tip the escapement, e.g. release 
5 Soon a3 the control aision is salicoad. XE i thie en) fos opecaenecot 
wick blip, although i can also be used off the third position, of course. 
mn the latter case, if the comrol is held on then an intermediate throttle 
position is held, giving effectively three-speed conerol. 

There is usuall Geanie_strenee i See the quick blip 

alee this is selected more rapidly. Intermediate throcile 
Ge. three-position throttle) can then be obmined by using a four-posinon 
non-ncutralising escapemen 

Tf a servo motor is teed for throve control movement, the third posi- 


AIRCRAFT SYSTEMS 45 
NE ee ‘There are a number of ways in which such a control 


sing a simple electnic motor drive and mechanical linkage, sheran 
is. 31. kh to tate as de cated tinea a 






ar. 

accord to the time the control position ia held. This is not a satisfactory 

method for aircraft | ager cated ag ciate ie 5B Pa 

Epos, to judge where the throttle position has +n 
Orch with OVer-running dered cer fudged 

andibie of motor performance a posit = 


(ia Using a single channel servo with contact switching giving sequential 
, wiz, al "This fs these ead (returning to meurral 
release’ of ai the: anmic sinadvantage as the ine cf on SN. 
Staite normal (neutral) throtedle position ig ineermedi- 
iieway) aod each extienie pooenacn fax. sicew or teat toes to be held on. 
Nearly always the non-neutralising cscapementr will prove the best pro- 


ee ee channel equipment switching via a 
pound actuaror, 
ee cacapements have been produced for two-speed control allied 
ee AIrangements, a © unit being shown amd described 
rent in front of the 1 Ne ee ee (motor 
P cicaree in of the firewall, al this will mnermally mean 
ercing the firewall to : the ruber moter drive back into the fuselage 
aid introduce a source ou seepage. The alternative—mounting the 
secondary cecapement in the cabin—can lead to excessive lengths of plumbing. 
With throwle controls requiring push-pull movements to operate, the 
question is merciy one of SkranGing § malEtie siactenicn Enkage the 
secondary ene is alroost invariably mownted in the main fo behind 
the firewall, The linkage is then taken through the firewall. typical 
scheme is shown in Fig. 33. Mate that vertical mounting of the — 
ment for direct linkage comping is able even if the Tpaalting rub 
motor length is yap This throttle control will mot be wed 
all that nun af fimes: facing o fight and dhiis relatively few ourns are 
neste cea the éacipecunh Gabe Even if the motor dees run down 
throttle comrral is bor, this would nor endanger the model 








Down elevar Se - 
var could pinoy: apelin Tis 
ube i ig tin Sage ig a 
: be tinted Wier gelsh hick Glowator, 2s this is ailod. gas glommecs 
should be aerodynamically balanced to relieve the escapement of load, othet- 





— ran oa BN __ A certain simplifis of ‘the is. possi ubing. special de 

mocicghauinaw masamunaeie tut | spat ee came ccc a 

te ay ene See eno Gee | Sie lp ee mar a eens 

Sepia, en Sy Sop tm werner Shame Meng nyo ene wees nt ene hv 

é cf StEIT. , - a et eee 

neThe corr und actuator ‘with thicd position end quick tip pesminne = then having sccilentaly applied e* rng dgual by the narsual push hasten 

a alta ted ewig (he mar coal escapement andthe an eeeaie's Seeeraie Seat mei ie poe 

mere, ee eee Le either up eet pan et es omner te oe Most turns with multi-channel controls are acs 

Reon posited SS eat elke ae feaner Wario with elevator crip producing coe a ene are also the mo suitable control surfaces for 
shes i ihe aed ero es Enbase Since adding another separately selected control movement is not 


the two drivers), Up elevator moavernent is normally selected | 


connecting ical with single-channel equipment, ind fdepenions ailesea canes iy oat a 
for the third control position for enhanced er (e.g. for looping). i 
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to be moved i n—even in turms (e.g. a little top or 

opposite rudder to keep the nose up a coupled . system will 
necessarily improve the scope  manocuvrability. 

In is necessary to Operate ailerons via a self motorscdriven 

szrvo non convenieniy mounted in che conte of the win) = hae tie 


mechanical movement on the basic escapement corr 
energise the aileron servo in the same direction 
Chapter VII). Thus right rudder would also a 
to left. aileron down, 











caine, whee the tain niga ued or were moa to provide 
peur seo yphisticated control response. In such cases a pulse box of 
bleep box at the transmitter end to provide suitable signal modifica- 
SO oe ea a ee 
motors ac the receiver pe 

dimple single channel work and moat have particular liminations in any case. 






CHAPTER VII 
Boat Systems and Vehicles 


hesitating cmp ter model boats offers tremendous scope with quite 
rical, 


R stro syste principally because bow cone ro » INCoOntenenc 
filers Sa mga dh Regt or Bo gn The radio ease 


and a minimum of to the equipment involved, 

Main application is to power boats, ts, driven cither by electric motors or 
emall internal combusen engines (water-cooled age bn this 
country, although glow motors—air cooled and water-ce woured ins 
America). be applied i cuits Gadi Pee matin Goan 

This, however, represents = rather more specialised demand 
and ounide the scope of this chapter. 

The sin el receiver can provide all the controls necessary to 
nan erEe ADRS fees eee with many additional controls available by 

oF SoqarTen ewibching. -exidays a tapemanrn, yeh angi pi gh 
ipa aca multiple com on aircraft models. Tt 
mau’ control, a2 wit i, femains the rudder. niet cose chee 


as lights, firing miniature raising and lowering an anchor, ete., ete. 
hes, Ging einiarure torpedoes, raising and lowering & ; anion 
Some as light models may Use Sscapements successfully for rudder 
it eat ed ig 
ven a balanced rudder on larger models 
however, really demands @ servo motor. — 
Rudder balance is provided 
tocatis the hinge line or pivot point 
from» he leading eioe. n the case of « 
fat place the centre of pressiire 
approximately one-fifth back from 
leading edge {see Fic. cag I the rusder 
is pivoted abogr this line it will be fully 
balanced and require a minimum 
force to displace it to ome side or the 
other. ge age reggre e Ronl ara 
—e the Ser and also 
m x eer pivot jo atighely 
forward of the pied na 
thon. generally ae te rudder 
efficiency, 


Fes 
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controls are quite feasible as opposed on-off or bang-bang 
cage th sme progrenae como te rae sche on ea 
amount according to the the signal is held on and in the estimated 


) oquipment ur * “bleep " box is used. 
Un sing sinine MmMit servo Aa & Progress 
connie ioe alt menkeal stealisin fe amply tops where iis when the como i 
taken off. Tix fact men certian is all that is meeded for the servo 
in this case (Pig. 37), This is suitable for controlling slow and medium speed 





Reverse a e electric motor used 
Reverse gc os a fudder servo to give 
g foes Correctly switch « makiscrve connected to work progressively, 
pre sent eaey be quantile se me tha come 
ee it may o use the 
ment for operating the midder direct, as nee 








enchant ial alge ne ae ota 


«) Motor speed control—via a two-position, two-neutra neutral escapenen 

aircraft motors for diesel (or glow motor) speed control. : 

sia. @ sucnOE Gr mnctor-ecrwa driving ® potentibeactar te very the 
current to the main electric motor power unit. 

—Vid a TWieposigion escapemene switching our part of the main 

Molo oe supply for speed control on the main electric motor. 


crait electric motor powered) bu shown that a self. 
Seukeiaiaas rudder is vietcsaibe  caaemertil “high cont eileen diced 
powered). ping! Hay OR , too, may find that hat thay: probed a self-neutralising 

Usually the self moter serve can be modified to progressive 


scslesr (aad vind versa sie yy rearrangement of commections or a change 
ef canmect disc, It can therefore be tried our both ways to see which 


the moet control reapaMnee. If the serve motion is speciic—e.g. —"ia an eapement which in meutral gives normal forward 
: trons hi g, tnd not capable of changing ver with simple speed; im one control position half speed (e.g. by switching out half 
aah 18 EPA POrtAnt to main 3 and in the other control position reverse by 


Ferersing ae of the main battery connections, Half speed 
and astern are thus selected in sequence on the third position. 
Gi) «Sequence operation of multiple controls. 
In this case the third powinon or quick blip on the main actwator is 
aan to =P A eFC ca Pasigeseor! ae tence switcher. Each 
tion ia connected to is cH activating 4 stparate 
control service—e.g. mortar speed, acer, etibeliee a) 
etc, Any particular control response rut Seanad by eel 
the appropriate sequence. Tndividual control circuits may 
Ls actuated by separate electric motors of esipements, ms 


initially, 

. Toe deceve powered bunt ofes more cotrl poms than the desl 
“<HWeTE alth: normally restricted to lower speeds of operation. 
L se former by reducing the current 
the motor and the latter via a conventional nircraft throttle— 
the electric motor can be reverted. Reverse is p with a diesel 
Se ection ia ited, bot Do Sach gearhones amu proguccd conmicrcally 
eS | 
To realise additional control services a compound type actuator is required 
Ag switching position independent of the teo rudder movement 
left). If such a position is not available on the servo, then @ com- 

 picmaeinenk ean n be tised, connected to the receiver, and 

Se rich ts cantdl tae roller Levee PMNDE ADS the third 
pyran eso Bai 38). Note that a come f actuator can be used 

operate switching to 









houg the wre of 2 sequence switcher appears c Licsted it i 
practical s andrei oan gl papa apg sgh in its lean deer 


Sse cacursnee aaeteting could provide three positions (in sequence) correspond 
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ing Say, 10 Motor stitt, Motor stop, motor reversc (with an electric motor). 
4, together with selective rudder control (progressive or bang-bang as the 
case may be) should give complete manoeuvrability. i 

ee are, of a many eee cea which can be used. 
Largely it is a matter of ingenuity in arranging for the necessary control services 
which can be operated through simple dau Position switching without inter- 
fering with the main rudder action. A third position conmal which has to be 
held, for example, will mean that rudder control is not available until it is 
relensed, More elaborate systems generally employ bleep boxes to pulses the 
main a and corresponding matching actuators. & le systems, such as 
described, will ae give comparable results gh oi bly better reliability. 

Regarding installation, a boat hull is far from the idea place for 
radio control gear because of the risk of it getting wet, or fouled by oil from di 
motor (the exhaust on diesels should always be directed overboard via an oil 
trap, in any case, to avoid mess inside the hulli, The receiver, being light, ia 

erally best placed near the bows forward of the engine compartment (see 
Fig 40). It can be protected against moisture by enclosing it completely in a 
pdiptiscna bag, making of closely around the leads with a rubber band, Any 
tuning adjustments necessary would have to be made through the bag, which 
is not casy and may be impossible in some cases Unless the bag is cor at that 
pont and, say, bound to a tube fined over the a The seco maxtor 
operating the rudder is generally best placed aft and fairly near the modder 
to reduce the length of linkage required. Its COnLaCtSs are Very Sue 








ceptible to corrosion, particularly in a salt water atmosphere, and so should 
be inapected regularly 


Batteries represent a major weight (larger sizes normally being pre- 
ferred for boat operation) and can be placed as convenient of necewary bo 
tim the boat correctly. All intermediate wiring and cabling should Ee: 
kept a8 Meat as possible, preferably lashed or bound in cable form and 
secured to suitable points in the hull rather than being allowed to lay loose 
in the bottom. ae ere of metallic linkages generating interference 
should aleo be considered, calling for bosding or insulation. All electric 
motors may have to be reseed, toa, in order to avoid interfering with 
the receiver (ace Chapter v iD. . 

The atrial usually represents a problem. Fortunarely lomg range is 
seldom required with model boars and so a shorter aerial than usual will 
wften be satiafectory, Preferably, however, it should be erected vertically 
rather than strung ene e.g., between masts) thus taking it out of 
the plane of wiring rumning the length of the boot (as well gs ving ir a 

ould not, 
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greater effective height). The mesial lead from the receiver 

inchdentally, be taken owt with the other leads if the unit is wrapped in o 
thene bag or similar waterproof container, It should always 

sereruiey, elear of all the other wiring, agoin to wliminate any ccumibilieg 





prs with steering as a main control and motor speed as the chief addi- 
nal control required. Wery similar methoda can be adopted, therefore— 
C.6., Using & MoLor perre for aeeting via suitable mechanscal linkage and 
sequence switching Mor stop, start, revere, etc, 

Space is usually mich more restricted, often calling for cramming 
of the componeoms. This may well increase the possibiliry of interference 
duc to the amity of electric motors and live wiring to the receiver— 
: bonding may be cssential (and even the use of bonded 








CHAPTER VIII 


Installation and Operation (General) 
HE eadio trol ia called to und 
co con petra coe upon ve ef some- 
vibration | shock. Os are casente 


equally =the installation 
ee capes sant "The majority Hons require wiring 
ap to complete and the inclusion of such components as switches and meter 


jacks (not always necessary) which may have to be purchused scparstely us 


“Whilst slide switches afte almost invariably emr as on-off switches 
on models they are not alwoys a satisfacuory choice, Slide switches with 
page a Aye ano Aer rs Bey Bh geet dear but those which rely 
Of & shap action (without wiping) can v2 troublesome. Toggle switches 
are by, and usually expensive y¥. Miniature toggle switches are 
rd to come by, mestnal 
Receivers using a whigle battery tery soppy require only a single pale switch, 
A dowble-pole switch may, however to switch the servo batt 
separately (bur simultaneously). If a double-pole ewitch f used to Site 
both high tension and low tension receiver batteries (on one of contacts) 
and the servo battery on the other pair of contacts, it show be used in the 

ymman negative lead in the former case to disconnect both batteries (see 
Fig, 42). Theoretically, on most valve circuits, it is only mecessary to 3 
the low tension battery since when this is cut off no high tension current ean 
through the valve, However, there are dangers in len 
ry potential live and it could discharge through a had worptic 
ith the set apparently switched off. 
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Fig. ACTUATOR BATTER 
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wiring with sound soldered joinm is essential, This job cannot be done 
coc well, Sees aren OF Sasha ein in service are directly 
traceable to faulty wiring. It ig not enough the system works 

Wiring is worth a chapter on its own. Suffice it to say that proper 
bag Wiring eo The wiring—and all soldered joints in partcular—should 

beyond reproach. 

For convenience, wiring is commonly terminated in multi-pin plugs 
(fram the receiver} fitting rulti-plug sockets (to which actuator 
battery wiring is connect American practice is to leave the 
to complete all soldered joints fand’ Continental; are mot normally wired to a 
plug, as supplied). British tinental) practice is to supply the re- 
pei wired to a plug pave enly the external circuit witing to be com- 

: Tm the larer case the site of plug and socket 
Reed by that suppnied Where no plug and socket is supplied with the 
equipment there is a definite temptation to tse one of the sub-miniatire 
types (although expensive). These, however, do not always produce reliable 
connections, nor are they a4 easy to solder to, The larger standard size 
multi-pin plugs and sockets are uenally beet for most installanon even if 


Eee 


e 


appearing unnecessarily bulky. The weighr involved is o le, 
Wire. size and type i also most important. Stranded wire s always 
be used for 1 it wiring and mot smaller than 12/-004 size (see 





Table on page 52). The resistance of ee increases quite rapidly with de- 
Cocenling Satna ae eee ee ee very thin Can Cause a Consider- 
able ge drop. This is also a point in favour of keeping in lengths as 
short as soe pana st in mind that wiring must mever be drawn taut 
between ficing ports as this stresses the soldered joints unnecessarily and 
is asking for carly failure. pentyl reg nse Pimge ade yon Pe a Sea 
bound with plastic sleeving, enc. Flat strippable colour-coded 

available in this coun 





WIEh, DoW 
er an easy way of making cabling without the 


Hecessity of binding 


wires together 
Normally ee Pen ete case ere Seid tos ditecead carvdiee to mks 
h4CED CAAA Fina 














ss inte lle Acadia: tks’ CRbchting: bask has ahaa ates , 
cy 0 ot ou en when hk back inno dhe circuit. There ia 
no sandard colour code adopted for model radio control work, bur each 
manufacturer will specify the connection or purpose of the individual coloured 
wires used on his equipment. Typical usage for general circuit wiring is 
detailed in the Table, although this is by oo means fined practice and not 
mga! consiatent with some manufacturers’ use of colours, (See Table 
on p 

‘General rastallatior ‘tad VIL, Some have rig Been summarised and 
Cee a eee ee ae , 
ante Pees Sree 
of bat boxes 15 convenient, bur the contact obtained is not always re- 
bable, should mot be wed for contact springs as it is not reliable. 
A heavy landing can cause bent contact springs through the inertia of the 
battery bearing against agi rag ani hy Snap-on type con 


necante: Gecktaned 1s Aeadiy aie standard with certian Heber aad abses Of see 


nahin iy Sege 3) and generally reliable. However, internal contact 
between layer-type : high voltage batteries is not always as ay 
desired, and a rubber band wrapped round the battery to pull | e erads 
together is often a wise precaution, 

Ordinary press studs soldered to. wires and batteries do not make | 
reliable snap-on connections. Pigtails soldered to batteries with 
connection to bamery leads are likewise unreliable and eeuld doves be tee. 
If in any doubt, gentler emtayaredhactyf take lr gag tiger ha ge, 2 oe 
Shes enceey ee pecs betters, ermine oe. so A ee ered 
to the batoery. Never take chances with tery commections, It just is 
not worth it. And always make sure thar there is no direct “ pull” on the 
bamery connection which could cause the joint to fail under vibration. 

Battery inatallation and connection blems are 
DEAC bameries for all services where the tteries comaist of one of more 
packs of individual cells made up to the required voltage. Such batteries 
are oot available with press-seud end firings, taking smap-on conmectors. 
Tt if thos only peereery elder matching press-srud fasteners to the 
leads and snap onto the battery for connection. i pata olarab age 

apr tging esse eeiiin ter one. vib off, 
Wi a, To beautst iby connection vatira 

The usc of DEASs is confined essentially to low vo barteries 
(7.2 volts being a normal maximum DEAC battery voltage, although larger 
batteries can be made up). This covers all the range of actuator voltages 
SA AR Sec IE EO ee eee 








Ce AND OPERATION (GEMERAL) a7 


will a a high tension battery 
This is available as a standard type 


Tate eae ae ' i hoy . 
tugher voltage (usually 3 volts 
with press-stid terminals, again simplifying c 
can usually be eliminated entirely, the 
bgheweah _ located in @ suitable compartment. 
tweight foam plastic i | 
c mpfr ne 2 have ~ type 
consisting of a4 : 









Eve oe crmance of the as a ase sae * r 
power FO ese oe i for ipa ae uricl valve-detector 





particular advantages for 3 “ingle. 
seca ie ea up and ni inant are usually spe 
Wal receivers and covered by matufacurer’s instructions. Wh a 
Saeseer kin bale a seman sata winaites “choniet thie tee ee Hane 
dependent to some extent and alteration of ane may affect the other, With mos 
modern receivers, however, a single tuning control only is used and the set 
ee ae ec nge of adjustment over which 
the receiver will respond (a3 marked by the clicking ol “are 
of the actuator) and then setting the adjustment oo @ mid position, 
If receiver and tranemitter are too close, the receiver may be 
when tuning is obviously impo ible. ‘This 4 noe bkely to occur over a dis- 
tance of & few fect, however, with the transmitter serial removed or tetructed, 
which is a convenient distance for inirial tuning. The mean setting for the 

range. 





Bu 






=| 






control is then found by trial, as chown in Fig. 45, 
_ Leis absolutely necessary to repedt amatae turing check a Recom- 
mendations for distance for the range check ¥ y. Some authorige 
tay tpeak of 300 ft. or iesy being moore than quate since effective range 
is Considerably ieee co fee monet te re ar, | ecomime 
1,200 ft. or more—at which distance it is 
hand signals and establish the oiding a 
the transmitter and the one hol 
On average, a range check ut vards 
in the air for normal 




















and can be controlled effectively acy- 


300 yard range check would be better, burt wot all receivers om 


range (yet provide satisfactory range in the a 


ground » 
b range check at over S00 yards is usually quite unnecessary—except to 


| 


bya : ‘outstretched arm—c.g. to the right | for right dae, 


be indicared 
to “eT left for left rudder and overhead for thitd positaon (assuming that the 


AL extreme ari the distance at which che receiver begins to 
lose the transmitter signal and camnot be tuned to pick it wp, the 

tion of the receiver aerial relative to the transmitter may show af effect. 
piesa re ere are an ee 





Fngine-receiver combination not suirable—i.e. the receiver is 

susceptible to vibttation and just cannot tolerate the vibration 

level ceed by that partiqular engine. 
cures : 





(a) Try co reduce engine vibration with different prop. or different 
propeller position, 

(b) Try more flexible moun for the receiver} try mounting 
receiver ante Mayo ee ee 
ing — 

Excessive vibration—try (a) above as a cure. 


NB, A flexi de cngise mount 1 seldom. fies Oaeceive ie 
ducing vibration although this is sometimes sed and claimed 


I rela mment==hold bn. be im 
yolom Gto«o 


a ). 


With fine wires the diameter size ja 
e.g. 12 oor neki 12 secende ol 004" 


2 if sometimes used to 
12/42, nenilcg 1S area af a bo 


b 


8000 Of servo motors (see Chapter 1X), 
(c) Beading or insulation required on mechani 


(dq) Aerial bad] se reistive to current 
Hip at aight aeirkes te feolane with er 
amial. wiring; 











Seiad ace to @ ten. 
sil rn up wing 





usually expressed direct: 
diameter wire Thisea 


mate woe diameter 
= or 004" dismee cae 














TYPICAL AND SUGGESTED COLOUR CODING 


DUTY. COLOUR 
High Tension Positive Red 
Battery Positive Red o Yellow 
Low Tension Positive cor 
Acrial Pink 
Relay Back Coneact (NC) Blue 
Relay Front Contact (No) Green 
et "Gnear se Bar, 


(Om servo ceoriak: sometime ‘Trans- 
mitter Barteries) 


White 
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CHAPTER IX 
Faults and “ Trouble-Shooting ” 


ERTAIN types of faults may be specific to particular pment—c.g. 

ipl sepa aged yen fh adh seta adh ney <a toca co 

pense paooh aie ag Le el te rneral nature amc 
e to m radi 

Teese 
crence clfects crated in self rik! | 

ated fh tone Bid bepstlatinae the Frage components concerted, coe 

ribeye trenton homer. Pre eee ) require 

Here cure is to quench or wu the arcing current, either 

a combination of a 47 chm resistor a 05 mi’, capacitor connected achoes 

the a Ss or uca 4 cote fee te ake tae 

| the cacapement coil (Fig. 47). ‘This sup- 


OVE CAC TOP 





1 A Calls Pe 


RLF. interference, but is possibly more effective in the case of A.F, 
eee Por this reason it may be preferred where a tone receiver 





actuator coil benefits from suppression to absorb the beck emt 
or area the relay contact). "in this case a 3 in producing the 
at th ' oO this case a 50 ohm or 100° chm 
bs aca tag re 









































(i) Check fie beeen. witke “be 
rae aggre oe sage 
Oe cecil pressure in 
‘uineickel 
boxes), 


(iv) Check that switch is working 

properly and not defective 
due to dirt, etc. 

(v) Check that 

Baie in position ‘when: 

aulty component. 

Faulty valve. Note: it may be s 

foley valve connect 

valve having been displaced from. 

itt beaee, 










operating . ee (Le. he normal 
OF standing on the ground). 











eee, a eee 


————__ 
= 








Lf pout, the source of the fat shouldbe ioated—eg | 5s see 


. Set saunas a receiver fault and if confirmed can be traced 1 
Trouble Shooting Chart The 
to common faults which may develop in 





ised Eneaw 


i) valve may Placed - 
conirin | oq ER ae 
| ” Sar os trace owilhiont weet 








i) Chea ta aerial is 
ia) (eg. good ‘connes 








Controls donot | 3 
operate 








ét 
Control surface | Escapement motor | Replace with smaller section 
of actuator to stfong—locks | motor or use less turns. = 
sticks “on™ cacapement 
unwed but Ot return, 
Escapement fault May be burr on pawl or detente. 
| Excessive friction Check Unkage for freedom of 
) laeanel 


Control surface of | Eacapement motor | Check that it rewound 
Se sticks Lowound correct way eS ee 


oe moter | May stick "¢ “on™ or “‘off,"* 
Weak actuALor | Insufficient to , 
1 ies energise coil, 


Replace 
| «Excessive friction Too much " binding” for escape- 
Hinkage— 


Fx =e “aire . 
aeTodynamiuc load 





—‘[solate actuater circuit and check 
“{O Fouible ‘wiring au 
i wi tf oF 








CRAFT 





AIRCRAFT 

Control Selection | Actuator Model Size 
ito 
ufo 3-5 cc. 


| Conupound Escapement a" to I cc. to 
| Sclf Neutralising $4" 49 ee. 


Simple Single-Channel 42"-48° l to 1S ce. 
Motor Servo 5*=54 * 15 to 25 ec, 


Compound Single- *_s4" 1-5 to 3 cc. 
Channel Motor Servo | i 


with Quick BE’ and. | ara 1-S ito 2-5 cc. 
with “Quick Blip’ and 
SocOrury 


Compound Sim | 48°-54" 1-4 to d-Scc. 
Seca or 
Chapcush ne up to up to 
with “Trip’ Action 4” 25 cc. 
oo third position 





Proportional Motor 43°-54" 1-5ito2-Joc. 
type 





* Must utilise ‘pulse box" connected to transmitter 

















Proportional*| Proportional Servo 
Sequence Compound acutator 





Diceel ar giow 


* Must utilise ‘pulse box’ connected to transmitte 
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RECEIVERS—SINGLE CHANNEL 
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REGENERATIVE, RELAYLESS (DUAL OUTPUT) 
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